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Abstract 
There is a belief about not to able to achieve learning science and it is generally thought to be hard to learn science. As a result of 
this belief, the target level of success can not be achieved in science studying science lesson by experiment makes the students’ 
success and interest more powerful and it makes them love this lesson. The need of using the simulation program in the 
laboratories, which are inadequate for experiment due to the physical impossibility and many different problems, has been 
inevitable. The basic target of this work is to find out the benefits of the simulation methods supported by computer. In order to 
make this target possible, the “Work-Power-Energy” topic, which takes place in the science and technology book of primary 
schools, is choose for making this topic appear properly in students mind, a simulation has been constructed. At the end of the 
experiment it has been made clear that the way of teaching supported by simulation in science teaching is more effective than the 
classic way of teaching. It has been proved to be an effective way of raising the success of the students. 
© 2010 Published by Elsevier Ltd. 
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1. Introduction 
 
   It is possible to define the concept of science as a process of discovering, testing, classifying and integrating the 
function and order of the natural habitat of humans with a planned and purposeful study and describe it as the whole 
of reliable information obtained via this method. Science education can be defined as an activity carried out to 
provide individuals with information, skills and processes [1]. Qualified science education should be able to make 
students curious, observe and offer solutions to problems that they see; allow them to ask questions and draw 
conclusions and apply what they learn into real life by integrating their knowledge and skills [2]. The main purpose 
of science education is to provide students with the scientific methods and skills necessary to reach information and 
solve the problems they would encounter during their lifetime, rather than just making them memorize scientific 
information [2]. Correcting wrong concepts or completing incomplete information acquired by students is almost 
impossible and limited [4]. One fundamental and crucial concept of science lessons is the subject of “energy”. When 
compared to other concepts on the level of primary education, energy is an abstract concept requiring high level of 
thinking and assessment [5,6]. Due to these features, energy is one of the most difficult subjects for students to 
comprehend  [7].  There  is  a  general  opinion  about  the  difficulties  of  learning  science  and  a  fear  of  failure  in  the  
community. In order to learn science, students should like the science lesson and their negative opinions should be 
eliminated. Negative opinions existing in students can only be eliminated with science lessons that entertain them, 
make them integrate information with simple daily applications, and make them draw conclusions. During the 
configuration process, the individual tries to find a meaning related to the information and internalize the meaning 
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s/he creates [8]. A lesson enriched with experiments is expected to increase attention of students to science [9,10]. 
The important thing in teaching science lessons is to prepare the environment for students to live and learn and lead 
them to free-thinking and help them acquire the skills of scientific methods and processes. Students learn better 
when they are actively involved and when they relate subjects to real life. Thus, they make information more 
meaningful [2]. 
   The method involving students into a lab environment make them learn with experiments and observations is 
known to help students develop many skills such as reasoning, information discovering and solving problems. As 
information acquired with experiments is much more permanent when compared to traditional teaching methods; 
modern science education based on research and disscussions should be generalized and students should learn the 
lesson by conducting experiments. Science lessons with experiments increase success and change attitudes of 
students towards this lesson, thus make them like science more [12,13,14]. 
   Teaching methods and technological devices necessary for the lesson are not widely or sufficiently used due to 
lack of knowledge or financial means. [15,16]. Also, due to lack of materials and labs, studying hours are limited, 
thus experiments are conducted in groups or in the form of a display.  This case is against the fundamental 
philosophy of the lab method, which argues that information can only be formed with experience and observation. 
When limits of traditional methods are considered, the necessity to find suitable alternatives gives computer-based 
virtual labs a huge potential [17]. Taking advantage from simulation programs developed in the recent years has 
become indispensible [18]. Computer systems offer wide possibilities in the areas of modelling and simulation and 
they have already become a crucial part in education due to the possibility to display motion pictures and sounds of 
actions with interactive relation. Thanks to computer-based teaching techniques, various interactive teaching 
environments can be created to teach science [19]. Mutual interaction also increases attention and motivation in 
learning [20]. 
   The number persons taking advantage of computers in the field of education increases day by day because 
computers can receive data fast and precisely, thus a connection between abstract concepts and science subjects is 
built. Simulations of complicated actions impossible to be experienced in real life can be made and presented to 
students with interactions. Taking advantage of computer-based education increases success and changes attitudes of 
students towards the lesson significantly [21, 22] 
 
2. The Problem 
 
   Many students consider science lesson as difficult and worry that they would fail, thus develop negative opinions 
of the lesson. This starts from primary education and as years pass by, it continues like an avalanche. This situation 
proves the importance of endearing science lesson to students. 
   Scientific information should be applied to daily life, thinking skills should be developed and research-based 
education should be popularized. Negative prejudices against science lessons should be eliminated and students with 
positive opinions of science should be raised. For this purpose, student-based education should be opted and 
materials that give this opportunity to students should be prepared [23]. Simulations prepared with computers can 
make students like science by using their favourite subjects of their ages. By providing them suitable conditions, a 
favourable learning environment can be offered to students. 
 
Question of the Problem: How do computer-based simulation applications contribute to increase success when 
teaching science? 
 
3. Purpose of the Study 
 
   The main purpose of this study is to define the advantages of computer-based simulation applications during 
science education. 
   Due to limits of student-based, active education and research-oriented, induction-based experiments with 
confirmations that offer students a live-and-learn environment, simulations take place of traditional methods. 
Contrary to traditional, teacher-based education methods passivating students, the effect of these simulations on the 
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success of students has been researched. We aim to determine the effect of simulations on the academic life of 
students in primary education and how they contribute to students. 
 
4. The Importance of Studying 
 
   Many educators state that educational problems can be solved by using information technologies and taking 
advantage of new methods effectively, and by creating interactive environments to make students learn in a more 
permanent way.  
   When the fact that and the studies measuring the effect of new educational approaches on success and opinions of 
science are not widely-used is considered, and that science lessons play an important part in the curriculum, the 
necessity to try different ways to make students pay more attention science arises [24]. 
   With this study, it is aimed to increase success and permanent learning in Science lesson, one of the most 
important lessons that students have difficulty in learning, by using technological devices and simulations with the 
level of 7th grade. This study is expected to provide new dimensions to science education, enrich the learning 
environment, contribute to researches that are made in the field of science lessons and be beneficial to researchers 
conducting a study in this area. 
 
5. The Method 
 
   In this study, an experiment method with pre-testing, post-testing and control groups was used as a research 
method.  In  this  model,  two  groups  are  formed  with  impartial  assignment.  One  of  these  groups  is  used  as  
experimental group and the other is used as the control group. Pre-testing and post-testing are used on both of these 
groups. 
   Both experimental and control group were chosen from the same school for this research. Two different education 
methods were used on the students of the working group. These are traditional (face to face) and simulation-based 
education methods. After pre-testing results were obtained, experimental group was subject to the lecture supported 
with simulation software and the control group was given a traditional education. 
 
Table 1: Experimental Research Pattern 
 
Groups Teaching Environment pre-test post-test 
Control group Traditional education Q1.1 Q1.2 
Experimental group Simulation-aided Teaching 
methods 
Q2.1 Q2.2 
     Q1.1, Q2.1: One by one, applied to the experimental and control group pre-test 
     Q1.2, Q2.2: One by one, applied to the experimental and control group post-test 
 
   In the study, the experimental group was lectured by a science teacher, the lecture was supported with a simulation 
and the lecture continued with the simulation. As for the control group, the subjects of the lesson was taught face-to-
face with the traditional method without any interruption. During this process, the students completed the lesson and 
after post-testing, the effect of the system on academic life of students was researched. 
 
5.1 Working Group 
 
   The study was conducted on two different groups of 7th grade students, consisting of 40 individuals who study at 
KovanlÕk Primary School in Bulancak District of Giresun, during 2009-2010 academic year. One these groups was 
defined as the experimental group and the other as the control group. There were 20 persons on the experimental 
group, and 20 students on the control group. 
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5.2 Data Collection Tools 
 
   Microsoft Excel, SPSS 16 and an achievement test developed to cover the subject of “Energy Conservation” were 
used as data collection tools in the research. “Achievement Test” consisting of 20 multiple choice questions were 
used in pre-testing and post-testing. 
 
5.3 Simulation Materials Used 
 
   During the formation of the simulation, subjects and acquisitions in 7th Grade Science and Technology Textbook 
and  7th Grade Science and Technology Guidebook for Teachers published by The Ministry of Education were 
considered. The purpose was to transfer information considered suitable by the Ministry of Education to electronic 
environment and prepare a learning material of simulation for 7th grade students in order to provide an alternative 
source of information. With the help of Macromedia Flash CS3, Photoshop CS3 and ActionScript 3.0, these 
simulations were formed in the electronik environment by considering abstract concepts and situtations difficult to 
be understood by students and after final adjustments, the material was prepared by considering the opinions of 
experts of the field and teachers. 
 
6.  Findings 
 
   The effect of computer-based simulation method and the traditional method on the academic success of students 
was researched in this study. Also, whether there is a significant difference between computer-based education with 
simulations and traditional methods was researched. 
Before the application, the achievement test was used for pre-testing on both experimental and control groups, and t-
testing was conducted to pre-testing points of the students. The results obtained can be seen in Table 2. 
 
        Table 2: t-test results of the pre-test 
 




Person(N) 20 20 
Arithmetic 
average (X) 53.6250 55.3750 
Standard 
deviation (SS) 13.1263 13.0912 





The level of 
significance (p) >0.05  
        Table 3: t-test results of the post-test 
 
Groups Control group 
Experimental 
group 
Number of Person 
(N) 20 20 
Arithmetic average 
(X) 60.875 76.3750 
Standard deviation 
(SS) 16.5316 12.4812 
T value 2.247 
Degree of 
permissiveness (Sd) 18 







   According to Table 2, after the t-test applied to check whether the difference between the average points of the 
students in the experimental group and the control group are significant, it can be observed that there is not a 
significant statistical difference between the arithmetic average of the two groups. In another saying, in terms of pre-
knowledge, there was not a significant difference between students before the experiment, so success levels of the 
students were equal. 
   After the experiment, t-testing was also conducted to determine whether there is a significant difference between 
the post-testing points of the students. The results obtained are also presented in Table 3. According to Table 3, after 
the t-test applied to check whether the difference between the average points of the students in the experimental 
group and the control group are significant, it can be seen that the difference between the experimental group 
lectured with the simulation prepared on the subject of “Energy Conservation” of the unit “Energy” which is in the 
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curriculum of 7th Grade Science and Technology lesson, and the control group lectured with the traditional method 
was significant in favour of the experimental group. 
7. Results and Suggestions 
   The average post-testing points of students in the experimental group lectured with simulation-based method is 
higher than the average point of students in the control group lectured with traditional methods. According to the 
results of the achievement test, this significant difference shows that students in the experimental group are more 
successful. According to the results of the achievement test, educational levels of both the experimental and control 
groups increased. However, the increase is higher in the experimental group. A significant difference between the 
groups, in favour of the experimental group, is observed. Considering these results, it can be said that education with 
computer-based simulations increase academic achievement of students in the field of science and increase their 
learning skills. It can also be said that contary to traditional methods, science lessons taught with computer 
simulations are much more effective in terms of reasonal thinking skills and attitudes towards the lesson. Computer 
simulations help students make sense of the lesson and visualise it, thus affect their academic achievement 
significantly. 
   The key element for effective teaching with computer-aided simulations is teachers who teach this lesson. That is 
why, teachers should be given in-service courses of computer-based education by experts. In order to generalize 
computer-aided simulatiosn and science lessons, many qualified science software should be produced and necessary 
researches should be conducted with the help of academics and experts. Simulations should be used to save science 
lesson from becoming a boring and difficult lesson, increase the quality of the lesson and give a student-oriented 
education, thus knowledge and skills of teachers and prospective teachers. 
   In order to determine the effect of experiments conducted in labs or computerized environments on the 
achievement and opinions of students, researches can be conducted by using various other computer-based 
educational methods (simulations, modelling, artificial intelligence, virtual reality etc.), with different designs that 
could also evaluate the performance with different types of students who carry out experiments in labs, use 
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